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{.mfc^Wi ] »ffB»2 3iWt*r5 #HmJE V d 1 
~V d 4 CD-ttl-^n*, PSISl©t^7>y24 1P 
~2 4 4 P tN^l&C0^-^7'>7 r 2 4 1N~2 4 4N 

<t©#j&-r&*fT«*i-r3o *s<y>-72 4 1 p~2 4 

4P, 2 4 1N~2 4 4N©#^CDffi^«Stt, 
h7>-^^Tr l~Tr 8 <HM,T#a©tti*S|IHf T 

i~T4cgsisntn«. h : ?>*J7>9f&m®i&2 4 

5te, ^7>7241P~244P, 241N~24 
4Ni©€-*Hc^Stlfc2^© h7>-^^T r 1~ 
T r 8 Sr32StC^-> • ^7LT, P§SM9><D*- r <7>7 
2 4 1 P~2 4 4 P©ffl73SffitNSIBi!lCD^7>7 r 
2 4 lN~2 4 4N©ffl**ffifcS5cSfc««LTSIH ! - 
Tl~T4*»6fflA1-5. 
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^ iwisn i ©JttwaH 1 tm»tfimmvi»»tEtiitm 
ess^a ntzMiz&mm-? zm 2 ©««*? t 

Atrial 2 ©iiilSSl^ t«gEK*«S5UfcS«E$tt&Sg 2 © 
X-f^? L i^e*^^n^)^2(Dii1i[5IS§<i:^ MlEm 

ffi»**ata*snt©iBiKa([5!iK:«a!snTft:*ii* 

MISS 1 ©X'f y^-i«riEJB2 O^-f vJ-t-^mz.* 
E*2©J«HilHS*£©ffla«ffifc3£StefflD#*.Ttti2j 

M&m2i atrrex-r vj-fflwmmi, i&e*i©;w 
rem 1 ©x< y^tm^2 ©;w ^ ^©a-^&w::*- 

1 {cre«©«in^«. 
oastt, WE*»©attcD*ii*jjis*6Wiaati&aij!j 
m$tm 1 2 Kffi«©«igg«. 
fuE^fS©^*^©^^ e. *tB s nfettj^jjS t , 

INEttft ©8*X?©8M*ttejratt) 0 * A -5 C <fc fc 

» 2 irE«©«Jli^Mo 

©*«*3Pi. ffiEttft©»ra?©i*ttj&«>&il*tt]3 

-5 C t ^t^T-SBI 1 SfcB 2 \Z&m.<DW,W.& 
So 

[»*3I6 3 t&E^ffiiattttttilSaft&mffiSfc*©** 
ME*tt#a«ME#lII3ttKJ: D#ffianfc«*©# 

ii*^3 s fc«4 cE«©maise. 

[0 0 0 1] 

£ UTiE*fc*©«ffi*ffi»*«rtTr£j^*«jR« J 3 5 - 



[0 0 0 2] 

[t£&©aw] m^m^mmconm&m\t. 'n*.\i4-o 

EEVDDS^EEfflfiR l~R4£ e k9#J£U -f>tf-y 

>*£&i§i8&fc«fc»M>tf— ^.x&tftu ^«j«i£v 

[0 0 0 3] -T>t-^>^|g»lElSS^J«LTV^^- 
^7>7 r Ktt, 06 (a) fc*-rPffl¥*#h5>S?^ 
^*^«fiS;$tl'5P^^®i©^T>7 p £, i6 (b) 

©:*^7>:/<ha*&.5. 

[0 0 0 4] L*>U Pi, NMfKWj©^-^T>y^?> 
«J«Sn*-f >tf-^>^«j(ligB©ffl*«JEH:, 

i^«©«ffi*#*fc»»Ctt, Pi, NIlf|Ot'<7> 

7 r ©*»*«nr»©^5>F«ffii8» ^fcttmii«BEfi!i 

20 [0005] a^mi£fc{i^L/c«ff*tti^-r-5 
m * -rs n wmwi © ^ 7 > rf t. & — -d © k l t as ts 

£ N M^»)© ^ 7 > T^n-^tl© HI 2> «EE £ spi^-fb-r 
-S^ttCiO, ft«LfcjE««:*©HJ*«ffi*» < k3t 

© P iigf&©:t^7 >~7<DX1li& t NIIBcst'?? > 
^O^lHC^iR 8 1 ~ 8 4 d ttCd; 

30 0, PSIBCfCT > ^OAAtfi* PIBBOt'? 

7>Zf<DXt>m®.£.X)1g=W&< U PIffi«i0t'<7> 

Ni^ib©^-^T >y^-n-en©i(if^©^5t'fk^a 
"-.n-cvs-s. 

[0 0 0 6] 

^n-^tioAASBmnrssaatifcfls^fitts i~8 4 

PSIKI&©^7>^fcttNS!B||i©^- 
40 ^7>^'©lMf fc*i;THl**JEfc u ^P^w^-r*. 

3-6, Pi©^-^T>7 p ©lil^mff©^-^NiSi!i©^- 
^7 >^©i±S*«J£ «fc D ]K < T b * 3 t is 3 mffiiS? 

[0 0 0 7] Ufcj&t-aT, ^-©m 
«*«S#:©«l»«**»^c#<, Bfa©5fc3tfl;anfcB 

*^BJ«, ±E*«fc:**T3tt:$nfct)© 
50 T, *ffi»>-rsfc«>©ffii!iflEE*^LfcIESI 
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[0 0 0 8] 

a, £©%9§©*M£fft*, flw&;*ftfc*flE:a»e>*R© 

feSnfeWEEfcHMBT** 1 ©ittfgSiTtiiageffl 1 ©if 

$ nfc«;ffi£ 4l«-r«ft 2 ©If ff*? iMfSm 2 ©if « 

«J5E$n-S^2©lfi|6lHlSSt> *t, *HE«E»£#«£ 

ft 1 ©X-f s/^i«NE*2 ©X-T 4: 
fctt^-7-T*i:tK:J:D, fflTGJ6l<Z>iMMmKl:iiME£ 

[0 0 0 9) Z(DMmz£tl&, *51©4MBI3B£J6 2 20 

d©fc£>, ffil©JMtHllB£ff2©JMMlelB£tftt?!l& 
ttSnT&*«MB^ft©Hi*«:, £l©J8ffi|slKft>£© 
tH2j«EE t m 2 © Jt«l3tt*> 6 ©fcb^Sffi iL*¥-mt L 

E*2©^-f y^opf^s^a^fcSfeK. miesgi© 30 
©it >n ass tig 2 ©JteiHiBS©a*«*«ra— ©^-f 5 > 

#©»JMraS*U<ffiTSli:*;id:a»T**. 
[0 0 10] £©««!6«©«E»£¥aiLTtt. It 

sua. *M«ttsnfc*»©#MFf inrettR© 40 
i6ju»«snfc«ft©e*#^i:, fiMHftgc©8s 

Bf ^©^^Jl^IST & ^a £ *» S fc « gig-ssi© 

&&®&\z*>mm-rzz- z. 4#k, tutsan 
©«E**±sit*i3is«#fcjta«»f*wi&ir»© 50 
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«fc»ffiiaKtttti&snfc«E*aM!c©^ffi«£EK:«-EE 

ttfctt»©#ffi«JEfc#JSLTlMKIE3ttTV>Tt>j; 
[0011] 

[*«©*1(5©®I8] BIT, *%91©&ffi©&ffifc:ffiS 

4 t3©e»mflEic«k 0 km-*- 3tta£*%ga 

*3BW©*W©»ISKff S8MI*^S«»i. 0 1 fr^-T 

;n». »iRibTiB«*nfcJBi©a«tjB2©»« 

£, MS 1 ©S«K:ff 3&lftKiB«Snfc**©S*«« 1 

it, ?%2v>mmzPttm\z$im-£nrzm&<Dm^MM 

1 ii@t«ii 3©3S!jfiiT?S*Sti5tfi»©iiiSfitr«fc 
[0012] iig£g2ii m2izm~?£oiz, 

S§2 1. it41lBlg§2 2. #flElHlg§2 3, Si^lHlSS2 4s&» 

JEV4, V3. V2, VI (V4>V 3>V 2>V 1) 
t. S«1EV 0 (V1>V0) ££f£U ffK^-fA 

[0 0 13] #ffilsISS2 ltt. miHm/EVDD5ri±J^3-r 
2>®K2 1 a, WR2 1 a tltzmMME.W 
D«#JEELTtH:frr*«EW2 1 bS^#EEgB2 1 b*» 

ziiitiznrzmm&w-mfc-rzw-mm^y^y-*)- 2 1 c 

^•=>#ffi£at"U :s F»'fk$nfc#/£«iffiVpSrlii)slHi8S2 

2 k^im-*. 

[0 0 14] 4MB@K2 2 tt. *"?7>y2 2 a tfiR 
Ra, RbA^MSn. JMES»2 1 ji»S#i&Sn-5 
#BESBEVp*^T>^'2 2 a©«Jgi:LT, fl.ffl5j5* 

zmn&znz&mmzv r e f (Ra + Rt>) / 

Rbf&fCiiliL, *«Ufci«*«EVd4*»JE®B8 2 

3 KttJ&T*. 

[0 0 15] »BEIlIgS2 3tt, S^iR 1 ~R 4 ©jS^JIsI 

K^e>«Besn, j8*sihi8S2 2*^««&snfcitiis«jE 

Vd4 5rI}riRl~R4(:i0^fEU ^£E«JEVdl 
~V d 4 Srtil^lHlgS 2 4 ^tts&-r«.. 

[0 0 1 6] UJ*0tt2 4tt, H2fc^TJ:3fc. 
ffil©t / <7>y2 4 1P~2 4 4P, NSIffiift©^ 
7>^241N~244N, h7>y^^Tr l~Tr 
8, V : ?->VX5>Umm'&2 4 5RCX-f >A*-^ 2 4 6 
~2 4 9^£>8§J&£n-5o 

[0017] P^K!ft©^-^T>7 P 2 41P~244P 
£H3EIeIS§-2 3^6W$n5»EtffiVd l~Vd 

4 ©3%, *fJ^T-S^ffmJEVd l~Vd 4 5:^)1 fgtd 
WiLTajfc-r*. *&, PMig»l©^-^7>y2 4 1 
P~2 4 4 P(r-*f— K»JSLTNSUB»©*^7>y 
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2 4 1 N~ 2 4 4 Nj&iiBgSftTU*. NIIliC^ 
7>y24 1N~244Nil »JE@IS2 3 3^&«*&S 
ns^EEmjEVd l~Vd 4©5^, *ttFr*#EE*BE 
Vd l~Vd4^^1<gtCigi(@LTai^-r-5. 

[0 0 18] h7>5?^^SIWigtt2 4 5H Mm&®. 

(0BA«1 0 OKHz) ©^D>y^^#*d7Py^5-f 
>CLtcEPJp-rs,, H7>y^^Tr l~Tr8il M 

^Trl, Tr3, Tr5, Tr7li fiflfil®©— >S 10 
^*fJ^T-5^7>y2 4 1 P~2 4 4 P 

©tts^tcs^sn, ttMi (v-x) *wt5isfT 

fcgSB&SnT^S. — h7>WTr2, T.r 
4 , T r 6 , Tr8lt «SltS&©-31 ( K W » iW 
J^-T^^7>y2 4 1 N~2 4 4NG5tB^JJ^(r^$ 
n, f&SS (V— *»#«-r-BSB*Tl~T4fc*«fctf 
n, h**-f >n— ^2 4 6~2 4 9©tB^J«Str 

[0019] -f >A— * 246~24 9H, -£-© ATjSS 20 

^i^Ol-'<ME€LTK7>^?Tr2, Tr 
4, T r 6, T r 8 ICftlST*. 
[0 0 2 0] Hl©frK7-f A*3tt, jBcfi^jSA^H 

&f&©rai&«&f&>Sj€*«JE£±(SU M£15^e 

©^-r 5 > ^fmmmmz^rmRLti^mm 1 1 tr 

[0 0 2 1 ] *ll«5-fA4tt. *fi3tjSA*;W 1 ©«# 30 

«ai 3fc««sti, iigi2/»^M£n^M® 

[0 0 2 2] 5 tt, fTK7-YA3St^iJH7-f 

/t4©»^#ft«»-r*. frK5-fA3 tJI 

f 7 -f a* 4 tc itaiE«£E t. immiz & m t> t z rz & © 9 -r 

[0 0 2 3] Sfcfc, £©J:3fc«j«sn&«»»j*SM 
©l&f^SriaWT*. 0 2©«iS^a2©«S2 1 40 

ft. #ffimmVp^'LTii*ilHlSS2 2{CW«&^n-5. it 
2tt, #J£|eIS§2 l*6ft«snsj*fftEV 
pSr^"^7>7 p 2 2 a©miHi:UT> n»*6MSft 
2>S*P«EEV refS (Ra + Rb) /R a fatctUg 
U IftsmEEVd 4i:LT#jE[El8&2 3 & 
ffi(El8S2 3tt, £4BI§ltt2 2*>&«#&anfcit««flEV 
d4SffittRl~R4fcJ:r)#£EU »EiEVdl~ 
Vd 4£L,TfctJ73|5IS8 2 4Ktt*rr*. 50 
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[0 0 2 4] BI2 (DtB^dlSS 2 4<Dh5>i?7>?fflfflm 
SS2 4 5«> XMSft (09*. tf, lOOKHz) <DZ>U 

Trl~Tr8ffl*>-*7t«flt4. CltUCckO, 
— *f©P^t!j©^7>7 p 2 4 1 P~2 4 4 P©ffl^j 
«ffitN^|gt!)©^7>7 p 2 4 1 N~2 4 4N©£ii7J 

$t3?s(cstt i ~t 4 a» & ttj^j-r-s. 

[0 0 2 5] 0IJ*.#, Ti-ffimffiV d 3 Srif ST-S — tt© 
PMISi!i©^--^T>y 2 4 3 P tNSffiKi©^7'>y 
2 4 3Nit -ttt^ft. ^Dy^«^KJ;D5g5K*> 
Sftih7>^Tr 3tTr4*^LT3iSfC*f- 

t 3^f>mffi&ai*-rs. 

[0 0 2 6 ] WaiLfe.k-pfC, PSIl0^7>y2 
4 3 P©m#«ffitt*B^fflfc««LTi«<&*«|R] 

#£9, N^|gi!;©^-^y>^ > 2 4 3NIS^7> h*«EE 

4 3PtNIffiffiiCDt^7>y2 4 
3NU, S^iftic©^P^i7«^{r=tOi*i3i, 35 
StC^->$n-5 h^>^X.^T r 3 tT r 4S^tTS 

W}(D^^.7>^2 4 3N©t±i^fl|JEt^5p^|:Stlfcm 
ffi**KS&«£EV3 tbTSg^ T3^e.tti*$ns. 
[0 0 2 7] ff H^f A3tt, fMB£1K 5*» *1 

j^s^si i ic&s*»i;«>^*en&igjg©8&f34§- 
«»©#»&«*!*, *n-^ftaijpT*. 

[0 0 2 8] ?iJK5K A 4 f4, «*&SftifclH*flM*fcfl! 
•31. Sflfi«ffiV0tB16«JEV l~V4©4i^e,a-BJ 
fcAMMMESSKU WW£«5a»&©i"r3>2fflH» 

[0 0 2 9] ^©.k-SfCLT, *ffi^^/t^.;H ©S*? 
tt^©jfete«I 1 1 £{I^«SS 1 3 £©3£j&T5£83n 

[0 0 3 0] ±5ELfc«t-5fc, ^©^^©mMSMtt, 
— #©Pffl«lb©:^7>:/©W:a«ffia:NSHB»©:fr 

tr«tO> — J#©PS!Bi!i©^7'>y©ffi^«EEtNS! 
mm<D7jr^7>Zf<DUitimmt^W-^t Lfc«EE£IKWj 
«EE<t LTUi^-r^. r©fca6, C©lli®gM«. 
©mzHg® <h JttJ b TSi^f £ig»Tf -5 fc J6 ©^»« 

[0 0 3 1 ] r©38W©««»E«fc:J:n«, h 7 

>-^^Trl, Tr3, Tr5, Tr7iTr2, T 
r 4, Tr6, T r 8 tSr32S»C«0#AT^*©-r, 

36?ije*){'S^E$nfe— *f© pmmm&x^T >yt urn 
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[0032] ssc c:comais«tCctntf, Erne* 

KIT, U^;KO^*liftfiU&B»«EE*»*^i# 

ck 9*Tb&B»«EEfc#t" * U >^;kd«^*««*c!)« 

B»?-S£i#^ttT*S. 
[0 0 3 3] rcDRWtt, ±BE**fico»»tBje 

$nr> m*<D&mR&i&mitfi*jm'ctoz>. z. 10 

>Zft: 4t3/B^T 4 0©B»«E«:»&. b^U 

[0 0 3 4] ^ ±BER9lT?tt, h9>5?X^WWI3 
SS2 4 5#>Sffi*Stt*imy 0 0 

KHzT&o*io b*>U — »<OPS!Bl!j©^T>y 

ft*nfcflBE***£bTffi*|5IK2 4#>£ffl;£$ns& 20 
Stf, ^ n ^ ^Sf OH«»tt 1 0 0 KH z l:RgJn 
TttSlc^H^tgT*S 0 
[0 0 3 5] lEKflTIt h7>vX^Trl 

nt^t. b^U V^>V7s9T r 1~T r 8 (D^J5g 

pJffiTffc^o 0UA«, h7>y7^Tr 1-Tr 8H 

[0 0 3 6] H2©tH27ig]j!8 2 4C0PSB»*^ 

T>7 P 2 4 4PtNIB»t^7>^2 4 4NXtf 

j'T r 1 iT r 2i^i**ft5lilBH #EEEI 
gg 2 3 *6«l&3ft4»E«EV d 4 LT^ 

[0037] PiIl0t^7>y241P-244P 
twSEttSnfc h^>v7^T r 1 , Tr3, Tr5, T 
r 7 tNi!i©*^7>y2 4 1 2 4 4NI:^ 
Stlfeh7>y7^Tr2, Tr4, Tr6, T r 8 £ 40 

bV* e IP'S, h7>y^j^T r 1 , Tr3, T r 5, T 
r7SS4l:*7Sfft«l:, h7>y^^Tr2, T 
r4, Tr6, Tr8?:t>S^ h7>y^^Tr 
2, Tr4, Tr6, Tr8^{:t7$«fc 
h7>y^^Tr 1, Tr3, Tr5, Tr7^>$ 

i±s Wiftzm o ig-r j; 5 i:iflit« £ t^is b v>. 

[0 0 3 8] £<Dck3£»fPK:t'ft«* — **C!>PS!B» 
CD^7>:/2 41P-24 4 PCDtb*SHtNa!B»© 
^7>^2 4 1 N~2 4 4N<0m*S»**jB^T 1—T 50 
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[0 0 3 9] Jl©tt»»f^**Sr**:8&fcfa, #J*i 

> ja^i77<>CLl) »Ch5>>o*^Tr 

1, Tr3, Tr5, Tr7©y-ht»»U ftilyj<£> 
^D7^7^> (^D7^7^f>CL2) I:h5>y^ 
^Tr 2, Tr4, Tr6, Tr8®y-h*S«t 
So h^>>?^^«0»lsll»2 4 5tt, ^P^i7 
>CL 1 \ZJ\-i \s*<)V<D/W7s (t>ffl3fl^) £ 

L 2 Jl/W l^JVO/WX^EPJDU Cin^^fr^-^ 
LT*5, ^D7^7^>CL 1 \Z/\*i \y^)V(Dn)V7, 

h7>yX^Tr 1, Tr3, Tr5, Tr 70t>t 
F7>y7^Tr2, Tr4, Tr6, Tr80t>t 

So fib, ^OiittWriEfclHSSnr* &M<DM}&$: 

[0 0 4 0] 02 {:^TliBgf 2 <£>#/£[Hjg§ 2 3 H\ 
SKR l-R4^fllW«FintUt\ *gftm 

^EElHlBSSrffiffl-rsciifcpIffiT*^**, El 3 

t^x, ««s«©#ffiiggS2 i, mmm$&2 2-R.u&t} 

BIS 2 414, H2fc»-r*fiKt*K«lfcH— 

So 

[0 0 4 1] H3JC3R"r»mi3»6 3tt, ^IU?52 4 

>r>1)-Cl-C3t, Jf*g[Elg§2 2*6MSn«J« 
««BEVd4^J;0««f36«3liS«sn, lSiiffl3>r 

>-y-c i 3 K:*«-r*««rftai*'r*««fa*ffln 

>7^>-y-CCl<h, f«fi«ffia>f>1tCl-C3i 

mmmmm n>?>ifcci ®«aHffi £«j o « a s * 

<yfSWl-SW8t, X^7?SWl-SW80t 

ffilX-So 

[0 0 4 2] ^jE^x-f y^ftwwiaise 3 sr. 

7<7fSWliSW2^>l,, SW3-SW8&t 

7iT, m$smmm^>7">ijrcci£m$swmmzi> 

So 7-f7fSW7«!:SW8S:*>U SW1- 

[0 0 4 3] ^7^SW5tSW6^^>U 
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SW1~SW4, SW7, SW8&t7LT, m^jlJS 

ffla>7>Kc 1 zMffiwrnm^y^y-v-c i \zmm 

fflj>r>*cc i iMiifflD>T>itc i (Dmn 
EBStcM^jtcSftU mmmmmzi y^y-y-c 2 

[0 0 4 4] ^CtC, ^^5»fSW3iSW4^>U 
SW1, SW2 , SW5~SW8^71T, fltf*S«S 

ffla>r>itcc 1 ^mMwrnm^y^yvc 2 jcii^j 

fcSWHU. fit?, *W#«ffl3>7*>U-C3*««f3HU 10 

/H3>^>-y-cc 1 im?ts«ffln>5 :r >-y-c 2©it?ij 

[0 0 4 5] Z.<D£ott. X^yf SWl~SW8Ct 

Mitffl3>f>itci, C2, C3tt^ic5tem^ 
n, sfc^Lfc*ttfc«^n*. tlx, ia^#Wffi3> 

t>D-C1, C2, C 3fC5Em$tlfe«ffiiLT^JE« 
EEVd 1—Vd4**ffl*0l62 4fCffi^$n-5,, 
[0 0 4 6 ] Hi* BBS 2 4© h 5 >>?X^^[hISS 2 4 20 
5te, maiLfciotC, h7>^nrl~Tr8S 

• ^-rsiM^* i o o kh z mm<D&mwL&.-T?m 

1 P~2 4 4 PCDi±l73mffi<tN^I!)Cr)^7>y2 4 
1 N~2 4 4N©i±l*iiffii:d^Jg'fk^n, J5r3©lg») 
«EV 1 1~V 1 4«fTl~T4d^tli*$n5. 

[0047] z\<D£5temmz£rui. mmmwiz, m 
gcvrnffiwam^y^y-y-c i~c 3iznffiMt&m^y 

««t£EV d 4 6»ELT»ftO»ElSV d 1 - V d 30 

4££Brr-5. z.<Drztt>. m2<Dm&c.<D^mmw.2 tit 

KIT, 0 2©#fflgtn;R l~R4$IILT«ni)i 

[0 0 4 8] — *fOPSffi»0^7>y<i!)tia* 

#*T|i];*rrS — jy-OPSffi»0D^7> 

[0 0 4 9] ±ia«9!Ttt, «®g@2«, «»Sftft 

[0 0 5 0] c©^, Hi&ggte. 04(3^ 
T£o\Z. «»Snfc*jR«ffiVDD*#BEUfc«*C!)« 
flE*»*-r*#BE0tt7 1 t. #JEEI»7 50 



) #19 2000-20147 

10 

*tB73leISS7 2 36^«jEK$n-5. 0^-r*«fc-5fc, tti73 
@SS7 2«, H2fcjS-riH*|giS2 4tJniLT. P9I 
K)GD:*^7>7 P 2 4 0 P <k, N^|gib©^-^7'>7 P 2 4 
ONi. h7>y7^Tr9, TrlOt, -f>A-^ 
2 5 0 t^rfitA-So 

[0 0 5 1 ] #j£[sISS 7 1 tt, tli7JlElES 7 2 (C#/E«JE 
£ffl7J^5fc*{cm^£#A5#JEffl:3>^>-y-C 1 1 

~ci4, #EEffln>^>-y-c 1 1 ~c i 4\znM*m 
^^m^mm^y^y-^cc 2, #EEffln>^>-y-c 

1 1 ~C 1 4 >5 :r >-9-C C 2 CDMHffi^ 

«)DfA5^-fyf SW1 1~SW1 8S!;7<7f S 
Wl 1~SW1 8(D*y • t7$afflt5#fffflX-f >y 
^■»»0»7 1 «S«ffiVDD*#£Eb 

fc!EV2 1~V24 (V 2 4>V 2 3>V 2 2» £ 
mEEVdd<hV2 1 (V2 2>VDD>V2 1) Srffi^-r 
•5. 

[0052] m-mmx* »j?-mnm&7 1 s-r, 

M7fSWlltSW12^>U «iH«EEVDD<!: 

iWEV2 1 (=0 V) *m^«5jt^>5 J >-y-cc 2 
izwmv. m^jeMn^^cc 2 7&na«vDD-v 2 
i fc^smsn*. 

[o o 5 3] ^-EEm^-i y^mmm^7 1 1», ^k, 

X-f7fSWlliSW12^7U ^>>?SW1 
3tSW14^>L, «fflf«faS3>5 s >tJ-CC2 t# 

i 2&m.p\izmm-r2>. ft&m^yry-y-c 1 i©mss 

©mH«VDD-V2 lT&rK #Effl3>r>D-C12 
S«2 • (VDD-V2 1) T3fcm£n-5„ 

[0 0 5 4] #EEfflX-f -;/^fOTflE!B8 7 1 1 «, 

^•T7fSW13tSW14^7L, ^7fSWl 
5tSW16^t>L, Htjei3>r>iJ-CC2t# 
BEffln>^>-y-G 1 2©jB5fl|BI»fc#ffifl|3>5*>u-c 
1 3 fot, #/Effln>5 i >^C 1 3 

tt, 13 ft 3 • (VDD-V2 1) 

[0 0 5 5] frEEmx^ y?-fflmm&7 1 ltt, 

M7fSW15tSW16^7L, 7-1'75 : SWl 

7iswi8^>ts 0 ztuz&Q, nffimm^y? 

>*C C 2 tg-mm n >^>itC 1 3 Oil?!]|HlgS{C#JI 
ffl3>T>i^C14»ji:gi^n5. S£oT, #JEE 
JB3>x>1tC 1 4«, 13#4 • (VDD-V2 1) T^E 

[0 0 5 6] £©±5fc»«M£J§i5ig-rJ:fcfc,fc9. # 

Effl3>T>tcn~ci4(i ^j-asmst-u ^ 
i~c i 4fc3sm$tifeam.tLT, #ee^ijee (vd 

d, Vpl~Vp4) #ffl73ls|S§7 2fCttS73^n-5 <> 
[0 0 5 7] ttS73[HlSS7 2® ? y ~J X 5> famm&i 2 4 
5B, h7>^X?Tr l~Tr 10^t>-t7t5 
Ift^Srl 0 OKHzgKcSi^&lgc-ei^Oji-r. ^tltC 



( 7 

11 

«EV2 1~V2 4. Vdd^UJ^^^. 
[0 0 5 8] iOJ:5«t«|j«K < tntf. 0* 

Sr^-^-Tt, #E1E (Vpl~Vp4, Vpd) 

^jihies7 2 Knaasma-r*. ci©/t«6> h 2 ©ma©* 

S«1I2£tfc«l,T, »ffi0FS*#ISr'5rt*«T#* 

£©«»«««:, H2©*Slg«2©fittR l~R4fc 10 
«^fdKtl*KaSgfE*^Vsfc», 0 2©@iHg®,i:J£iR 

[0 0 5 9] — »CDPaK»0*"?7>7 r «DHi* 

■? *««r**&»©MWffi*jE«&*TlH:&-*-* £ i 

;5*T^<5. 20 

[0060] c©%9!©*s&att. 

^©miHSStcRB^Sn-r> PDP (y5X'7f'CX7 p 
l"f) . EL (XUi7 hDM*7t>X) F 
ED (7^-fHlSyy 3 >j^yH) ^Srigft 
f 3 fc » ©lg»J®ffi £ ill * "T -5 fllMSM i L TJt£ < jgffl 

[0 0 6 1] 

ran©***] &<±.m&iL.rz&o\z, ^mwommmw: 



#12 000-20147 
12 

[0®©fSfi|i&tB|l§] 

[0 1 ] 3i©5§W©^S6©^Sgfc;^d^iBEft^SS© 

[02] 01 ©«M^e©«fig^^-ryD>>^EiT*. 

■5. 

[03] m2onmmm(D%zmm*7F;-f7ay?m~?$> 
•5. 

[04] 0 2©«ags«©^^s^-ryp«/i7 0-r» 
a. 

[0 5] tfcfc©«fl§g«©*j££^-r0T-&-5>,, 
[06] (a) ttPS!B8&©^7>7 p ©I5IB&ET* 

(b) «N^ift©^7>y©[HlSS0-Ca&-5 <> 
[0 7] «*©«K*«©«j«*jR-rBT*.5. 
[«F^©ttW] 

2-"*fli«B. 3---frH5-fA, 
4 ■■•JUK^'f A\ 5 •••fWffll=g«, 2 1 •••#/EH]SS, 

2 2 •• -iiipslelgS, 2 3 • • •#JEIe]S&, 2 4 ffi^lsiEg, 6 

3 • • -#lE[H]g§, 7 1 •••#JElHlfiS, 7 2 •• •ffi^jleigs, 

8 1~8 4---«^Stt, 8 5~8 8---#ffl£tt, 2 1 
a---«g, 2 1b---#flEaS, 2 1c-'-?j|ffl3>f 
>-tf\ 2 2a'"t^7>y, 2 4 0 P~2 4 4 P- • • P 
S!ffiift©^"^7>^ r , 2 4 0N~2 4 4N'"NISf) 
©^7>y, 2 4 5--- h7>~?X&mfflm&i* 2 4 
6~2 5 0'-f>;W, 7 11-#Effl7'f7fM 
WIhIBS, SWl~SW18"^-f7^ TO~T4-- 

m?* cc i •■■m^mmmzi>y : cc2---nM 



000-2014 



mi] 



V«f 



m 

m 



a 







n r 


l n h 



II II II II 1111 1 



r 



mnrn 



i ii ii ii ii ii ii i 



H n mi ii ii ii n 



uuuuuuuu 



13 



\ 



^11 



B2] 




[03] 



,Vd4 




24 



9 ) 



%rm 2000-20147 



m4] 



[05] 



VDD- 



-Vdd 



■f *-V22- 




v DD " 



V23 



*-VA 



*vc 



[06] 



[0 7] 



(a) psusm 



31- 



-Hl 



0 



OUJ 



(b) N^IEft 



□ 



31- 



OUT 



□ 



t F^T^ 2 



F^ 1 



% 82 *™whw 



^ ^ — 



r 



-VE 



I 




PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2000-0201 47 

(43)Date of publication of application : 21.01.2000 



(51)lnt.Cl. 




G05F 1/56 








G02F 1/133 








G09G 3/20 








G09G 3/36 




(21 application number 


10-195150 


(71)Applicant 


: CASIO COMPUT CO LTD 


(22)Date of filing : 


26.06.1998 


(72)Inventor : 


WATANABE KATSUMI 



(54) POWER SOURCE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To generate a stable 
voltage of an accurate value with a low power 
consumption. 

SOLUTION: Divided voltages Vd1 to Vd4 generated by a 
voltage division circuit 23 are amplified by corresponding 
pairs of P-type driven operational amplifiers 241 P to 
244P and N-type driven operational amplifiers 241 N to 
244N. Output ends of respective pairs of operational 
amplifiers 241 P to 244P and 241 N to 244N are 
connected to common output terminals T1 to T4 
through corresponding transistors Tr1 to Tr8. A 
transistor control circuit 245 alternately turns on/off 
two of transistors Tr1 to Tr8 which are connected to 
each of pairs of operational amplifiers 241 P to 244P and 
241 N to 244N, and then, output voltages of P-type 
driven operational amplifiers 241 P to 244P and those of 
N-type driven operational amplifiers 241 N to 244N are 
alternately selected and are outputted from terminals T1 
to T4. 
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[Claim(s)] 

[Claim 1] The power unit characterized by what is characterized by providing the 
following. A voltage generating means to generate two or more voltage from the 
supplied voltage. The 1st amplifying circuit which consists of N channel field-effect 

20 transistors, and consists of the 1st switch to which the 1st amplifier which amplifies the 
voltage generated from the aforementioned voltage generating means, the 1 st amplifier 
of the above, and the current path were connected in series. An amplification means to 
come to connect the 2nd amplifying circuit which consists of P channel field-effect 
transistors, and consists of the 2nd switch to which the 2nd amplifier which amplifies 

25 the voltage generated from the aforementioned voltage generating means, the 2nd 
amplifier of the above, and the current path were connected in series in parallel 
between the aforementioned voltage generating means and an outgoing end. The switch 
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control circuit which changes the output voltage of the 1 st amplifying circuit of the 
above, and the 2nd amplifying circuit of the above by turns, and outputs it by switching 
on or turning off the 1st switch of the above, and the 2nd switch of the above by turns. 
[Claim 2] The aforementioned switch control circuit is a power unit according to claim 1 
5 characterized by having the control means which change ON or OFF of the 1st switch 
of the above, and the 2nd switch of the above after making both the 1st switch of the 
above, and the 2nd switch of the above turn off. 

[Claim 3] The aforementioned voltage generating means is a power unit according to 
claim 1 or 2 characterized by the bird clapper from the resisted type partial pressure 
10 circuit equipped with two or more resistance by which the series connection was 

carried out, and the outgoing end drawn from the node of two or more aforementioned 
resistance. 

[Claim 4] The aforementioned voltage generating means is a power unit according to 
claim 1 or 2 characterized by the bird clapper from the capacitative-element type 
15 partial pressure circuit which makes the outgoing end drawn from the node of two or 
more capacitative element and two or more aforementioned capacitative element, and 
voltage which is different in two or more aforementioned capacitative element by 
changing the connection state of two or more aforementioned capacitative element one 
by one charge. 

20 [Claim 5] The aforementioned voltage generating means is a power unit according to 

claim 1 or 2 characterized by being the capacity distribution type booster circuit which 
consists of an outgoing end drawn from the node of two or more capacitative element 
by which the series connection was carried out, and two or more aforementioned 
capacitative element, and a means to distribute a predetermined charge one by one and 

25 to store it up to the aforementioned capacitative element. 

[Claim 6] It is the power unit according to claim 3 or 4 which the aforementioned partial 
pressure circuit pressures partially and outputs the supplied voltage to two or more 
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partial pressure voltage, and is characterized by what two or more aforementioned 
amplification meanses are allotted for corresponding to two or more partial pressure 
voltage pressured partially by the aforementioned partial pressure circuit. 
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DETAILED DESCRIPTION 



10 [Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the 
power unit of the display device which generates the voltage of a value exact as driver 
voltage for driving a display device by the low power about the power unit of a display 
15 device. 
[0002] 

[Description of the Prior Art] When generating four driver voltages, as shown in drawing 
5 , the power unit of a liquid crystal display pressures supply voltage VDD partially by 
the partial pressure resistance R1-R4, it carries out impedance conversion by the 

20 impedance-conversion circuit, and it is outputted as driver voltage VA-VD. 

[0003] There are an operational amplifier of the P type drive which consists of P type 
semiconductor transistors shown in drawing 6 (a) f and an operational amplifier of the N 
type drive which consists of N-type semiconductor transistors shown in drawing 6 (b) 
as operational amplifier which constitutes the impedance-conversion circuit. 

25 [0004] However, the output voltage of P type and the impedance-conversion circuit 
which consists of operational amplifiers of an N type drive tends to output the voltage 
deflected on supply voltage and grand voltage, respectively. For this reason, in order to 
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obtain the voltage of a value exact as driv r voltage of a display device, the current 
passed to a grand voltage [ of P type and the differential-amplifier circuit of the 
operational amplifier of an N type drive ] or supply voltage side had to be made [ more ], 
and there was a fault that the consumed electric current increased. 
5 [0005] Moreover, the method of obtaining the output voltage of the stable exact value 
is considered by equalizing the output voltage of the operational amplifier of a P type 
drive, and each operational amplifier of an N type drive by making into one pair the 
operational amplifier of the P type drive which outputs the voltage deflected to supply 
voltage, and the operational amplifier of the N type drive which outputs the voltage 

10 deflected on grand voltage, and connecting an outgoing end in common. In this case, 
from the operating characteristic of the operational amplifier of P type and an N type 
drive, as shown in drawing 7 , by connecting the very small resistance 81-84 between 
the input edge of the operational amplifier of a P type drive of a couple, and the input 
edge of the operational amplifier of an N type drive, it is made low a little and 

15 stabilization of operation of the operational amplifier of a P type drive and each 
operational amplifier of an N type drive is attained from the input potential of the 
operational amplifier of a P type drive of the input potential of the operational amplifier 
of a 
[0006] 

20 [Problem(s) to be Solved by the Invention] However, since the power unit shown in 
drawing 7 has the potential difference in an input edge by the very small resistance 
81-84 connected between the input edges of the operational amplifier of a P type drive, 
and each operational amplifier of an N type drive, the potential difference arises also on 
the voltage of an outgoing end, and a ripple generates it in output voltage according to 

25 operation of the operational amplifier of a P type drive, or the operational amplifier of an 
N type drive. Moreover, the voltage inversion phenomenon in which the direction of the 
output voltage of the operational amplifier of P type will become higher than the output 
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voltage of the operational amplifier of an N type drive among each output voltage by the 
variation in the operating characteristic of the operational amplifier of a P type drive of 
a couple and the operational amplifier of an N type drive occurs, and a direct current 
increases. 

5 [0007] Therefore, in the conventional power unit, there was a problem that power 

consumption of the power unit itself could not be large, and could not output the driver 
voltage by which the request was stabilized by the low power, this invention was made 
in view of the above-mentioned actual condition, and aims at offering the power unit 
which is the exact value stabilized in the driver voltage for driving a display device, and 
10 is generated by the low power. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 
power unit of this invention It consists of a voltage generating means to generate two 
or more voltage from the supplied voltage, and an N channel field-effect transistor. The 

15 1st amplifying circuit which consists of the 1st switch to which the 1st amplifier which 
amplifies the voltage which was carried out by the aforementioned voltage generating 
means, and which was carried out, the 1 st amplifier of the above, and the current path 
were connected in series, The 2nd amplifying circuit which consists of P channel 
field-effect transistors, and consists of the 2nd switch to which the 2nd amplifier which 

20 amplifies the voltage generated by the aforementioned voltage generating means, the 

2nd amplifier of the above, and the current path were connected in series, By switching 
on or turning off by turns the amplification means which it comes to connect in parallel 
between **, the aforementioned voltage generating means, and an outgoing end, and the 
1 st switch of the above and the 2nd switch of the above It is characterized by what it 

25 had for the switch control circuit which changes the output voltage of the 1st 

amplifying circuit of the above, and the 2nd amplifying circuit of the above by turns, and 
outputs it. 
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[0009] According to this composition, the 1st amplifying circuit and 2nd amplifying 
circuit output by turns the voltage which amplified the same voltage supplied from a 
voltage generating means, and each amplified. For this reason, the output of an 
amplification means to come to carry out parallel connection of the 1st amplifying 
5 circuit and 2nd amplifying circuit outputs the voltage which equalized the output voltage 
from the 1st amplifying circuit, and the output voltage from the 2nd amplifying circuit. 
Therefore, this power unit can generate the voltage for a display device drive with the 
stable exact value as compared with the conventional power unit. In the power unit of 
this invention, after the aforementioned switch control circuit makes both the 1st 

10 switch of the above, and the 2nd switch of the above turn off, it is desirable to have the 
control means which change ON or OFF of the 1st switch of the above and the 2nd 
switch of the above. In this case, since the outgoing end of the 1st amplifying circuit 
and the 2nd amplifying circuit is not connected to the same timing, the voltage inversion 
phenomenon in the power unit shown in drawing 7 does not occur. Therefore, the 

15 consumed electric current of the power unit itself can be reduced remarkably. 

[0010] The resistance assembled-die partial pressure circuit which consists of two or 
more resistance by which the series connection was carried out, and an outgoing end 
drawn from the node of two or more aforementioned resistance as a voltage generating 
means of this power unit, Or the capacitative-element type partial pressure circuit 

20 which makes the outgoing end drawn from the node of two or more capacitative 
element by which the series connection was carried out, and two or more 
aforementioned capacitative element, and voltage which is different in two or more 
aforementioned capacitative element by changing the connection state of two or more 
aforementioned capacitative element one by one charge is applicable. Moreover, the 

25 aforementioned voltage generating means is applicable also to the capacity distribution 
type booster circuit which consists of an outgoing end drawn from the node of two or 
more capacitative element by which the series connection was carried out, and two or 
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more aforementioned capacitative element, and a means to distribute a predetermined 
charge one by one at the aforementioned capacitative element. Since penetration 
current does not flow into the circuit portion which generates two or more voltage by 
using aforementioned capacity type a partial pressure circuit or a booster circuit 
5 especially, the consumed electric current can be reduced further. Furthermore, the 
aforementioned partial pressure circuit pressures partially and outputs the supplied 
voltage to two or more partial pressure voltage, and two or more aforementioned 
amplification meanses may be allotted corresponding to two or more partial pressure 
voltage pressured partially by the aforementioned partial pressure circuit. 
10 [0011] 

[Embodiments of the Invention] It explains referring to a drawing by making into an 
example the case where the power unit concerning the gestalt of operation of this 
invention is hereafter applied to the liquid crystal display driven by four driver voltages. 
The liquid crystal display concerning the gestalt of operation of this invention consists 

15 of a display panel 1, a power unit 2, a line driver 3, a train driver 4, and a control unit 5, 
as shown in drawing 1 . The liquid crystal display panel 1 is equipped with the 1st 
substrate and the 2nd substrate which have been arranged face to face, two or more 
scanning electrodes 1 1 arranged at the line writing direction at the 1st substrate, two 
or more signal electrodes 13 arranged in the direction of a train at the 2nd substrate, 

20 and the liquid crystal closed among both substrates, and displays a picture by two or 
more pixels defined by the intersection of the scanning electrode 11 and a signal 
electrode 13. 

[0012] As shown in drawing 2 , a power unit 2 consists of a booster circuit 21, an 
amplifying circuit 22, a partial pressure circuit 23, and an output circuit 24, generates 
25 the driver voltages V4, V3, V2, and V1 (V4>V3>V2> V1) and the grounding voltage V0 
(V1> V0) for driving the liquid crystal display panel 1, and supplies them to the line 
driver 3 and the train driver 4. 
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[0013] A booster circuit 21 consists of capacitor 21for smooth c which smooths the 
voltage outputted from pressure-up section 21b and pressure-up section 21b which 
carry out the pressure up of the supply voltage VDD outputted from power supply 21a 
which outputs supply voltage VDD, and power supply 21 a, and output it, and supplies 
5 the pressure-up voltage pinch off voltage by which smoothing was carried out to an 
amplifying circuit 22. 

[0014] An amplifying circuit 22 consists of operational amplifier 22a and resistance Ra 
and Rb, amplifies mostly (Ra+Rb) the reference voltage Vref to which the pressure-up 
voltage pinch off voltage supplied from a booster circuit 21 is supplied from the outside 
10 as a power supply of operational amplifier 22a to a /Rb time, and supplies the amplified 
amplification voltage Vd4 to the partial pressure circuit 23. 

[0015] The partial pressure circuit 23 consists of series circuits of resistance R1-R4, 
pressures partially the amplification voltage Vd4 supplied from the amplifying circuit 22 
by resistance R1-R4, and supplies the partial pressure voltage Vd1~Vd4 to an output 
15 circuit 24. 

[0016] An output circuit 24 consists of the operational amplifiers 241P-244P of a P 
type drive, the operational amplifiers 241N-244N of an N type drive, transistors Tr1-Tr8, 
a transistor control circuit 245, and inverters 246-249, as shown in drawing 2 . 
[0017] The operational amplifiers 241P-244P of a P type drive amplify and output the 

20 partial pressure voltage Vd1-Vd4 which corresponds among the partial pressure voltage 
Vd1-Vd4 supplied from the partial pressure circuit 23 about 1 time. Moreover, 
corresponding to the one to one, the operational amplifiers 241N-244N of an N type 
drive are arranged at the operational amplifiers 241P-244P of a P type drive. The 
operational amplifiers 241N-244N of an N type drive amplify and output the partial 

25 pressure voltage Vd1-Vd4 which corresponds among the partial pressure voltage 
Vd1-Vd4 supplied from the partial pressure circuit 23 about 1 time. 
[0018] The transistor control circuit 245 impresses the clock signal of high frequency 
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(for example, 100kHz) to the clock line CL Transistors Tr1-Tr8 consist of for example, 
n channel field-effect transistors. Among transistors Tr1-Tr8, transistors Tr1, Tr3 ( Tr5, 
and Tr7 are connected to the outgoing end which are the operational amplifiers 
241P-244P to which the end (drain) of a current path corresponds, it connects with the 
5 terminals T1-T4 with which the other end (source) corresponds, and the gate is 

connected to the clock line CL On the other hand, transistors Tr2, Tr4 f Tr6 f and Tr8 
are connected to the outgoing end which are the operational amplifiers 241N-244N to 
which the end (drain) of a current path corresponds, it connects with the terminals 
T1-T4 with which the other end (source) corresponds, and the gate is connected to the 
10 outgoing end of inverters 246-249. 

[0019] It connects with the clock line CL, and the input edge reverses the level of the 
clock signal supplied from the transistor control circuit 245 through a clock line, and 
supplies inverters 246-249 to transistors Tr2, Tr4, Tr6, and Tr8. 

[0020] It connects with the scanning electrode 11 of the liquid crystal display panel 1, 
15 and the line driver 3 of drawing 1 generates scanning voltage from two or more driver 

voltages supplied from a power unit 2, and impresses sequential-scanning voltage to the 
scanning electrode 1 1 chosen according to the timing-control signal from a control unit 
5. 

[0021] It connects with the signal electrode 13 of the liquid crystal display panel 1, and 
20 the train driver 4 generates a signal level from two or more driver voltages supplied 

from a power unit 2, and impresses a signal level to a signal electrode 13 according to 
the timing-control signal from a control unit 5. 

[0022] A control unit 5 controls the whole operation of the line driver 3 and the train 
driver 4. For example, the timing signal for outputting scanning voltage and a signal level 
25 to the line driver 3 and the train driver 4 is supplied. 

[0023] Next, operation of the liquid crystal display constituted in this way is explained. 
The pressure up of the supply voltage VDD outputted from power supply 21a of the 
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power unit 2 of drawing 2 is carried out by pressur -up section 21b, and smoothing is 
carried out by capacitor 21c for smooth, and it is supplied to an amplifying circuit 22 as 
pressure-up voltage pinch off voltage, an amplifying circuit 22 amplifies the reference 
voltage Vref to which the pressure-up voltage pinch off voltage supplied from a booster 
5 circuit 21 is supplied from the outside as a power supply of operational amplifier 22a 
(Ra+Rb) / Ra twice, and supplies it to the partial pressure circuit 23 as amplification 
voltage Vd4 The partial pressure circuit 23 pressures partially the amplification voltage 
Vd4 supplied from the amplifying circuit 22 by resistance R1-R4, and supplies it to an 
output circuit 24 as partial pressure voltage Vd1-Vd4. 

10 [0024] The transistor control circuit 245 of the output circuit 24 of drawing 2 impresses 
the clock signal of high frequency (for example, 1 00kHz) to the clock line CL, and 
controls turning on and off of transistors Tr1-Tr8. This outputs the output voltage of 
the operational amplifiers 241P-244P of a P type drive of a couple, and operational 
amplifiers [ of an N type drive / 241N-244N ] output voltage from terminals T1-T4 by 

15 turns. 

[0025] For example, voltage is outputted from a terminal T3 by turns through the 
transistors Tr3 and Tr4 turned on by turns by the clock signal, respectively operational 
amplifier 243N of operational amplifier 243P of a P type drive of the couple which 
amplifies the partial pressure voltage Vd3, and an N type drive. 

20 [0026] As mentioned above, deflects to a supply voltage side, the output voltage of 
operational amplifier 243P of a P type drive tends to become high, and there is an 
inclination which deflects to a grand voltage side and becomes low operational amplifier 
243N of an N type drive. However, voltage is outputted high speed and by turns from a 
terminal T3 through the transistors Tr3 and Tr4 turned on high speed and by turns by 

25 the clock signal of high frequency operational amplifier 243N of operational amplifier 

243P of a P type drive of a couple, and an N type drive. For this reason, the voltage by 
which the output voltage of operational amplifier 243P of a P type drive and operational 
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amplifier 243N [ of an N type drive ] output voltage were equalized is outputted from a 
terminal T3 as driver voltage V3. 

[0027] According to the timing signal supplied from the control unit 5, the line driver 3 
chooses the grounding voltage V0 and scanning voltage suitable out of driver voltages 
5 V1-V4, and impresses the non-selection signal of the wave to which the selection 

signal of the wave beforehand set to the scanning electrode 1 1 of a selection state was 
beforehand set by the scanning electrode 1 1 in the state where it does not choose, 
respectively. 

[0028] The train driver 4 impresses the signal level which chose the suitable signal level 
10 out of the grounding voltage V0 and driver voltages V1-V4, and was chosen according 
to the timing signal from a control unit 5 to each signal electrode 1 3 according to the 
supplied picture signal. 

[0029] Thus, the picture according to the picture signal is displayed on the pixel defined 
by the intersection of the scanning electrode 1 1 of the selection state of the liquid 

15 crystal display panel 1, and a signal electrode 13. 

[0030] As mentioned above, the power unit of this invention outputs the voltage which 
equalized the output voltage of the operational amplifier of a P type drive of a couple, 
and the output voltage of the operational amplifier of an N type drive as driver voltage 
by changing the output voltage of the operational amplifier of a P type drive of a couple, 

20 and the output voltage of the operational amplifier of an N type drive at high speed, and 
outputting them. For this reason, this power unit outputs an exact, voltage value for the 
driver voltage for driving a display device as compared with the conventional power unit. 
[0031] Moreover, according to the power unit of this invention, since transistors Tr1, 
Tr3, Tr5, and Tr7, and Tr2, Tr4, Tr6 and Tr8 are changed by turns, between the 

25 operational amplifier of a P type drive of the couple connected in parallel, and the 

operational amplifier of an N type drive, a voltage inversion phenomenon does not arise 
and power consumption can be stopped. 
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[0032] Furthermore, since there is no very small resistance of the power unit shown in 
drawing 7 according to this power unit, as compared with the power unit of drawing 7 , 
the stable driver voltage with few ripples can be obtained. For this reason, the rate of 
the ripple to the driver voltage which descended by the scanning electrode 1 1 and the 
5 signal electrode 13 is able to drive a comparatively big display device, since it is small 
as compared with the conventional power unit. 

[0033] In addition, this invention is not limited to the gestalt of the above-mentioned 
implementation, but various deformation and application are possible for it. For example, 
with the gestalt of this operation, four driver voltages were obtained using the N type 
10 operational amplifier and four P type operational amplifiers of a couple. However, a 

required number of driver voltages can be obtained by using only the number of driver 
voltages which needs the number of the N type operational amplifier of a couple, and P 
type operational amplifiers. 

[0034] Moreover, in the above-mentioned explanation, the frequency of the clock signal 
15 outputted from the transistor control circuit 245 was 100kHz. However, if the voltage 
by which the output voltage of the operational amplifier of a P type drive of a couple 
and the output voltage of the operational amplifier of an N type drive were equalized is 
stabilized and it is outputted from an output circuit 24, the frequency of a clock signal 
is not limited to 100kHz, but can be changed arbitrarily. 
20 [0035] Moreover, transistors Tr1-Tr8 were constituted from the n channel field-effect 
transistor by the above-mentioned explanation. However, the composition of transistors 
Tr1-Tr8 can be arbitrarily changed, if the voltage by which the output voltage of the 
operational amplifier of a P type drive of a couple and the output voltage of the 
operational amplifier of an N type drive were equalized is stabilized and it is outputted 
25 from an output circuit 24. For example, transistors Tr1-Tr8 may consist of P channel 
field-effect transistors, and a relay switch is sufficient as them. 

[0036] In addition, if the partial pressure voltage Vd4 supplied from the partial pressure 
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circuit 23 is stable enough, it is not necessary to prepare the circuit which consists of 
P type drive operational amplifier 244P and N type drive operational amplifier 244N of 
the output circuit 24 of drawing 2 , and transistors Tr1 and Tr2. 
[0037] After the transistors Tr1, Tr3, Tr5 f and Tr7 connected to the operational 
5 amplifiers 241P-244P of a P type drive and the transistors Tr2, Tr4, Tr6, and Tr8 
connected to the operational amplifiers 241N-244N of an N type drive make all once 
turn off, it is desirable to make it turn on. That is, it is desirable to control to repeat 
operation which transistors Tr2, Tr4, Tr6 ( and Tr8 are made to turn on after making 
transistors Tr1, Tr3 ? Tr5, and Tr7 turn off completely, and makes transistors Tr1, Tr3, 

10 Tr5, and Tr7 turn on after making transistors Tr2 ? Tr4, Tr6, and Tr8 turn off completely. 
[0038] If it is made such operation, since the outgoing end of the operational amplifiers 
241P-244P of a P type drive of a couple and an operational amplifiers [ of an N type 
drive / 241N-244N ] outgoing end will not be connected to terminals T1-T4 to the 
same timing, generating of a voltage inversion phenomenon can be suppressed more 

15 certainly. Therefore, the consumed electric current of the power unit itself can be 
reduced more. 

[0039] In order to realize this control action, using two clock lines, the gate of 
transistors Tr1, Tr3, Tr5, and Tr7 is connected to one clock line (henceforth, the clock 
line CL 1), and the gate of transistors Tr2, Tr4, Tr6, and Tr8 is connected to the clock 

20 line (clock line CL 2) of another side. After the transistor control circuit 245 impresses 
a high-level pulse (ON control signal) to the clock line CL 1 and turns this off 
completely, it impresses a high-level pulse to the clock line CL 2, and after it turns this 
off completely, it impresses a high-level pulse to the clock line CL 1. According to such 
composition, all transistors can be made to turn off with easy composition between ON 

25 of transistors Tr1, Tr3, Tr5, and Tr7, and ON of transistors Tr2, Tr4, Tr6, and Tr8. 

However, it is not limited to such composition but arbitrary composition can be adopted. 
[0040] Penetration current always flows resistance R1-R4, and the partial pressure 
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circuit 23 of a power unit 2 shown in drawing 2 has large power consumption. In order 
to reduce penetration current, the partial pressure circuit which uses a capacitor is 
effective. Although it is also possible to use the partial pressure circuit which consists 
of series circuits of a capacitor as a partial pressure circuit using the capacitor, you 
5 may adopt the partial pressure circuit 63 shown in drawing 3 , for example. In addition, 
in drawing 3 , the booster circuit 21, the amplifying circuit 22, and output circuit 24 of a 
power unit are the same composition as substantially as the composition shown in 
drawing 2 . 

[0041] The capacitors C1-C3 for charge storages in which the charge for the partial 
10 pressure circuit 63 shown in drawing 3 outputting partial pressure voltage to an output 
circuit 24 is stored, The capacitor CC 1 for charge conveyance which carries the 
charge which a charge is charged with the amplification voltage Vd4 supplied from an 
amplifying circuit 22, and charges the capacitors C1-C3 for charge storages It has the 
switches SW1-SW8 which change the connection relation between the capacitors 
15 C1-C3 for charge storages, and the capacitor CC 1 for charge conveyance, and the 
switch control circuit 631 for partial pressure which controls turning on and off of 
switches SW1-SW8. 

[0042] First, the switch control circuit 631 for partial pressure turns on switches SW1 
and SW2, turns off SW3-SW8, connects the capacitor CC 1 for charge conveyance, and 
20 the capacitor C3 for charge storages in series, and charges on voltage Vd4. Next, 

switches SW7 and SW8 are turned on, SW1-SW6 are turned off, the capacitor CC 1 for 
charge conveyance is connected in parallel with the capacitor C1 for charge storages, 
and the capacitor C1 for charge storages is charged. 

[0043] Next, switches SW5 and SW6 are turned on, SW1-SW4, and SW7 and SW8 are 
25 turned off, and the capacitor CC 1 for charge conveyance is connected to the capacitor 
C1 for charge storages in series, and the capacitor C2 for charge storages is connected 
in parallel with the series circuit of the capacitor CC 1 for charge conveyance, and the 
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capacitor C1 for charge storages, and the capacitor C2 for charge storages is charged. 
[0044] Next switches SW3 and SW4 are turned on, SW1, SW2, SW5-SW8 are turned off, 
and the capacitor CC 1 for charge conveyance is connected to the capacitor C2 for 
charge storages in series, and the capacitor C3 for charge storages is connected in 
5 parallel with the series circuit of the capacitor CC 1 for charge conveyance, and the 
capacitor C2 for charge storages, and the capacitor C3 for charge storages is charged. 
[0045] By repeating change operation of such turning on and off of switches SW 
[ SW1-] 8 at high speed, it charges gradually and the capacitors C1, C2, and C3 for 
charge storages are maintained at the stable potential. And the partial pressure voltage 
10 Vd1~Vd4 is outputted to an output circuit 24 as voltage charged by the capacitors C1, 
C2, and C3 for charge storages. 

[0046] The transistor control circuit 245 of an output circuit 24 repeats operation which 
turns on and off transistors Tr1-Tr8 by about 100kHz high frequency, as mentioned 
above. Thereby, the output voltage of the operational amplifiers 241P-244P of a P type 
15 drive of a couple and operational amplifiers [ of an N type drive / 241N-244N ] output 
voltage are equalized, and the desired driver voltages V1 1-V14 are outputted from 
terminals T1-T4. 

[0047] According to such composition, by distributing the voltage charged by the 
capacitor CC 1 for charge conveyance to two or more capacitors C1-C3 for charge 

20 storages, a power unit pressures the amplification voltage Vd4 partially, and generates 
two or more partial pressure voltage Vd1-Vd4. For this reason, as compared with the 
power unit 2 of the composition of drawing 2 , the current which penetrates the partial 
pressure resistance R1-R4 of drawing 2 , and flows can be abolished, and the consumed 
electric current can be reduced. 

25 [0048] Moreover, the voltage which equalized the output voltage of the operational 
amplifier of a P type drive of a couple and the output voltage of the operational 
amplifier of an N type drive is outputted as driver voltage by changing the output 
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voltage of the operational amplifier of a P type drive of a couple, and the output voltage 
of the operational amplifier of an N type drive at high speed, and outputting them. For 
this reason, the power unit of this invention can output the driver voltage for driving a 
display device as compared with the conventional power unit with an exact value. 
5 [0049] Although the power unit 2 pressured the supplied voltage partially, generated 
two or more voltage and outputted it to the output circuit 24 in the above-mentioned 
explanation, it is also possible for a booster circuit to generate two or more voltage, and 
to carry out a direct output to an output circuit not using the partial pressure circuit 
23. 

10 [0050] In this case, a power unit consists of a booster circuit 71 which generates two 
or more voltage which carried out the pressure up of the supplied supply voltage VDD, 
and an output circuit 72 which amplifies the pressure-up voltage supplied from the 
booster circuit 71 about 1 time, and is outputted as driver voltage, as shown in drawing 
4 . In addition to the output circuit 24 shown in drawing 2 , an output circuit 72 is 

15 equipped with operational amplifier 240P of a P type drive, operational amplifier 240N of 
an N type drive, transistors Tr9 and Tr10, and an inverter 250 so that it may illustrate. 
[0051] A booster circuit 71 Since pressure-up voltage is outputted to an output circuit 
72 A charge The switches SW11-SW18 which change the connection relation between 
the charge conveyance capacitor CC 2, the capacitors C1 1-C14 for pressure ups, and 

20 the charge conveyance capacitor CC 2 which supplies a charge to the capacitors 

C1 1-C14 for pressure ups to store, and the capacitors C1 1-C14 for pressure ups And 
it consists of switch control circuits 71 1 for pressure ups which control turning on and 
off of switches SW1 1-SW18, and the voltage V21-V24 (V24>V23>V22» and voltage 
Vdd and V21 (V22>VDD>V21) which carried out the pressure up of the supply voltage 

25 VDD are outputted. 

[0052] First, switches SW11 and SW12 are turned on, supply voltage VDD and reference 
voltage V21 (=0V) are impressed to the charge conveyance capacitor CC 2, and, as for 
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the switch control circuit 711 for pressure ups, the charge conveyance capacitor CC 2 
is mostly charged by VDD-V21. 

[0053] Next, the switch control circuit 71 1 for pressure ups turns off switches SW1 1 
£\nd SW12, turns on switches SW13 and SW14, and connects the capacitor C12 for 
5 pressure ups to the series circuit of the charge conveyance capacitor CC 2 and the 

capacitor C11 for pressure ups in parallel. The voltage of the ends of the capacitor C11 
for pressure ups is VDD-V21, and the capacitor C12 for pressure ups is charged by 
about 2-CVDD-V21). 

[0054] Next, the switch control circuit 711 for pressure ups turns off switches SW13 
10 and SW14, turns on switches SW15 and SW16, and is ****** in parallel about the 

capacitor C13 for pressure ups to the series circuit of the charge conveyance capacitor 
CC 2 and the capacitor C12 for pressure ups. Therefore, the capacitor C13 for 
pressure ups is charged by about 3 - (VDD-V21). 

[0055] Next, the switch control circuit 711 for pressure ups turns off switches SW15 
15 and SW16, and turns on switches SW17 and SW18. Thereby, the capacitor C14 for 

pressure ups is connected to the series circuit of the charge conveyance capacitor CC 
2 and the capacitor C13 for pressure ups in parallel. Therefore, the capacitor C14 for 
pressure ups is charged by about 4 - (VDD-V21). 

[0056] By repeating such operation, it charges gradually and the capacitors C1 1-C14 
20 for pressure ups are maintained at the stable potential. And pressure-up voltage (Vdd, 
pinch off voltagel -pinch off voltage4) is outputted to an output circuit 72 as voltage 
charged by the capacitors C1 1-C14 for pressure ups. 

[0057] The transistor control circuit 245 of an output circuit 72 repeats operation which 
turns on and off transistors Tr1-Tr10 by about 100kHz high frequency. Thereby, the 
25 output voltage of the operational amplifier of a P type drive of a couple and the output 
voltage of the operational amplifier of an N type drive are equalized, and driver voltage 
V21-V24 of a request and Vdd are outputted. 
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[0058] According to such composition, a power unit carries out the pressure up of the 
supplied supply voltage VDD to two or more voltage, and carries out the . direct output 
of the pressure-up voltage (pinch-off^voltagel- pinch off voltage4 ? Vpd) to an output 
circuit 72, without minding a partial pressure circuit. For this reason, since a partial 
5 pressure circuit is omissible as compared with the power unit 2 of the composition of 
drawing 2 , the composition of a circuit can be simplified. Furthermore, since this power 
unit does not have penetration current which always flows in the resistance R1-R4 of 
the power unit 2 of drawing 2 , it can reduce power consumption as compared with the 
power unit of drawing 2 . 

10 [0059] Moreover, the voltage which equalized the output voltage of the operational 
amplifier of a P type drive of a couple and the output voltage of the operational 
amplifier of an N type drive is outputted as driver voltage by changing the output 
voltage of the operational amplifier of a P type drive of a couple, and the output voltage 
of the operational amplifier of an N type drive at high speed, and outputting them. For 

15 this reason, the power unit of this invention can output the driver voltage for driving a 
display device as compared with the conventional power unit with an exact value. 
[0060] Moreover, the power unit of this invention is not limited to the power unit of a 
liquid crystal display element, but can be applied widely as a power unit which outputs 
the driver voltage for driving PDP (plasma display), the EL (electroluminescence) panel, 

20 FED (field emission display), etc. 
[0061] 

[Effect of the Invention] As explained above, according to the power unit of this 
invention, the voltage which equalized the output voltage of the operational amplifier of 
a P type drive of a couple and the output voltage of the operational amplifier of an N 
25 type drive is outputted as driver voltage by changing the output voltage of the 
operational amplifier of a P type drive of a couple, and the output voltage of the 
operational amplifier of an N type drive at high speed, and outputting them. For this 
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reason, this power unit is an exact value, and can output the driver voltage for driving a 
display device as compared with the conventional power unit by the low power. 
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[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram for explaining the composition of the liquid crystal 
display concerning the gestalt of implementation of this invention. 
[Drawing 2] It is the block diagram showing the composition of the power unit of 
15 drawing 1 . 

[Drawing 3] It is the block diagram showing the modification of the power unit of 
drawing 2 . 

[Drawing 4] It is the block diagram showing the modification of the power unit of 
drawing 2 . 

20 [Drawing 5] It is drawing showing the composition of the conventional power unit. 

[Drawing 6] (a) is the circuit diagram of the operational amplifier of a P type drive, and 
(b) is the circuit diagram of the operational amplifier of an N type drive. 
[Drawing 7] It is drawing showing the composition of the conventional power unit. 
[Description of Notations] 

25 1 [ ... A line driver, 4 / ... Train driver, ] ... A display panel, 2 ... A power unit, 3 5 [ ... An 
amplifying circuit, 23 / ... Partial pressure circuit, ] ... A control unit, 21 ... A booster 
circuit, 22 24 output circuits, 63 [ ... Output circuit, ] ... A partial pressure circuit, 71 ... A 
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booster circuit, 72 81-84 [ ... Power supply, ] ... Very small resistance, 85-88 ... Partial 
pressure resistance, 21a 21b [ ... Operational amplifier, ] ... The pressure-up section, 
21c ... The capacitor for smooth, 22a 240P-244P ... The operational amplifier of a P type 
drive, 240N-244N ... The operational amplifier of an N type drive, 245 ... A transistor 
control circuit, 246-250 ... Inverter, 71 1 [ ... A terminal, CC1 / ... The capacitor for 
charge conveyance CC2 / ... A charge conveyance capacitor, C1-C14 / ... Capacitor for 
charge storages ] ... The switch control circuit for pressure ups, SW1-SW18 ... A switch, 
T0-T4 



[Translation done.] 
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